Experimental Details
General Consideration.
All manipulations were conducted under a nitrogen atmosphere using standard Schlenk or drybox techniques. 1 H, 13 C nuclear magnetic resonance spectra were recorded on 270 MHz (JEOL GSX-270) and 400 MHz (JEOL GSX-400) instruments.
The chemical shifts were referenced to the residual resonances of deuterated solvents.
Elemental analyses were performed at the Analytical Center, Faculty of Engineering, Osaka University. X-ray crystal data were collected by Rigaku RAXIS-RAPID Imaging Plate diffractometer. Unless specified, all reagents were purchased from commercial suppliers and used without purification. were prepared according to the literature.
Synthesis of 1,8-Bis(3,5-di-tert-butylphenyl)-1,3,5,7-octatetraene ( t Bu-DPOT)
To a solution of 3,5-di-tert-butylbenzaldehyde (6.00 g, 27.5 mmol) and (E,E)-tetraeth hexa-2,4-diene-1,6-diyldiphosphonate 5 (4.64 g, 13.1 mmol) in DMF (80 mL) was slowly added sodium hydride (2.64 g, 110 mmol) . After stirring at 30 ˚C for 3h, the reaction mixture was refluxed for 1h. The reaction mixture was poured into water, and the resulting precipitates were collected an washed with methanol to give t Bu-DPOT as pale-yellow powder (3.42 g, 54% 2, 136.8, 133.9, 133.7, 133.4, 128.9, 122.3, 120.9, 35.0, 31.7 
Computational Details
All calculations were carried out with Gaussian03 program package (Revision C.02).
7
Geometrical optimization was carried out initially with DFT method (B3LYP).
8
After ascertaining that each optimized geometry showed no imaginary frequency, the geometries were further optimized at the second-order Moller-Plesset (MP2) level.
Core electrons of Pd were replaced with Stuttgart-Dresden-Bonn relativistic effect core potentials (ECPs) and its valence electrons were represented by (8s7p6d)/[6s5p3d] basis set. 6-311G(d) basis sets were used for other atoms.
10
Natural atomic orbital (NAO) population analyses were carried out with the electron density at the MP2 level.
11
The optimized geometires and selected structural parameters of the model compounds Tables S1, S2 , and S3. 
